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(54) SEMICONDUCTOR STORAGE DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
storage device which can cope with both the reductions 
of the total parasitic capacitance of input output 
lines, noise, and the area of a sense amplifier driver 
for overdrive and the speed-up of the driver and the 
sensitivity deterioration prevention, speed-up, and 
size- reduction of a sense amplifier. 

SOLUTION: A semiconductor storage device is a 64-Mb 
DRAM constituted of a memory cell array and its 
peripheral circuits and the side edge sections of ring 
gates FG, which are superimposed upon a diffused layer 
L with respect to a gate lengths Lg of a ring gate MOS 
transistor and have substantially U-shapes, are formed 
in such a way that their gate lengths Lg1 are made 
slightly longer so as to reduce the fluctuations in a 
threshold voltage Vth and their upper and lower side 
parts are made shorter in gate lengths Lg2, so that the 
layout of. the sense amplifier matches the bit-line 
pitches, and at the same time, the current and speed is 
increased due to the short gate lengths Lg2. In 
addition, the source connection to a common source tine 



CSN is arranged at the center of the paired gates of a 
pair of NMOS transistors. 
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[0003] 

ZLtt^i^t^-ofz. 7c*. KBAtii^MHi. p-*;uAai 

[0 0 0 4] ^c-c. P^SAth*^:^ 

J^Aai:^tS<h > >Atii^^.!: a)^H-«F±^S^igai- 
^> i: A<X'^^> D R AMAj: ^a)4t^<t8Eiiig^S^}i#tr 
40 ^tOVh^o 

[ooo5]^bfc. *^B^(o<tha)ifi<jtt. p-:^;UA 
£is:^^cou-i'70 hfc^ur. P-:^JUAtti:til$(Dy ^ 

[0 0 0 6] ^fzs *ft^CDf&0iWl±. ^-/N'-K7 

50 [0 0 0 7] tsh^iz^tz. ^^momo^t^it. 



3 

[0 0 0 8] ^nm<oViU^Sh>Wz^0^a)Emtmm 

[0009] 

[0 0 10] ft^^^i^^ ;*:3e^rc^^#^(*SBtl^S 

tool 1] (l).^lltStSf^KS$*l^Aai:^lil<DX-< 

^y^MOS h^>vX^(*^ySLV- hMOS 

nffiWik® (i a - :^ ;uA tii ;b J^f^lf 1^1- ^„ 
[00 12] (2).-tr>xT>:^±(D2j*<Z)D-*;i'Aai 

^Jt(*2/'4r->^xh'r'5o 

[0013] (3).5^^|itfcBES^:h,^7l— /<-K^-^ 
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[0 0 2 0] wMmmmf-\^^t<^mti>-^iy:^7 
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[0 0 2 3] 0 1 (i^^^tD-I^JgCOff^^-Cfc-S^i^tt: 
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J*) itLTU^o ElK*. 4 5j'SillcL/r4/0^mfiJc<5i] 

t/TlN^o KJiSm/S, ^^^fjt'-y hlSfllfiS^ffl 
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20 [0 0 3 5] m2l±. ^'yTT-^:/Jt^r'&^o 

03iSt^DWELLA^&y. ^CfC0K3ai{*±fi4,jSfL>V 

PP^EP^-f'So <tC5A<, VDD/<r7— ?|->B#|CVP 

p(*^Y-v>K>^^ilif^r'^>^?icj:A<^(or% i@3tWfc 
vppA?vDD<fcy t^5t^tt,^iiA?±*it^^#^o ^o^iz 

-t>xr>:^fl)PMOS h7>^^X5iA<VDDiftf^-r'5 

(r)-\2 > y:/mW\Mo s h^vv^x^-^^^B l eqb K 
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p<fcygnrS:^±A^^(Dr'^'y^T>:^fcj*Lr^± 

[0036] 02^-fct^r. SHRlivxTK-b 

>xT>:^^fiHS-^^, SAP 1 (iTi— /<-F^-i':?ffl 
0in-b>xT>>^?E«fS^j«. SAP2(i||2-tr>x 

T>^^£m<s^^. sANtt-b>xr>:^)SJcm<§^i«. 

BLEOfitf^y F^:/';^V-vm^J^. VBLRlit' 

40 [003 7] EI3^fflL^T. pgeAai**9:&xt(0 
li^|roiNTittH^^-5„ 03 (a) (iPi@A£ii*^:^iC<D 

isi?S0. 02(b) hsr^^o 

[0 0 3 8] C(OPi@AtiS:^ji:^it(DmtM*. D-i^VU 

Affi:;bJSL I ot>-<>Am:^l®M i o^^mL. l i 
O+M I O^Lr^fc^fi"(D$±^SS<a3iLJ:^t-r 

^tfDT'^'&o CO^^fi, L I O-M I OPB^tDX-f 
^MOS h^>>^X^(iNMOS h^>v^X'?<?: PMO 

h^t*'V hlS3^y^V-V<S-^BL EQ, BLEQ 
50 B-e»Jjait^Ci:»zj:y. >XT>::?T'(DX>f »y 
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[0 0 3 9] ca)P^@Atli:^jS:&i£i::*3i^r. :^mmm 

[0 0 4 01 ;:^fc, El4^fflU-C. *^^l^<*:^Aai:^ 
^XY 'y^^MOS h v>-:^X5'©U-r7'0 h:^xC^COL^ 
XVmt^. 04 (a) ttm-miSy-hFG, 04 (b), . 
(c)r±»TySLy*-hFG. -^(D^*,S4(b) (iP-:^ 
;uA£ii:^I^L I o^Wilv-x/Ku-f >fttii[@Lfc}f 

:*:^^T'(*. 04(c)COJ:9fC, X^«y5^MOSh^> 
vX^littySL^f-hMt ni|ilV-X^L I Ot 

L I O + M I OOJ^Sf^m 

(2).»rySLV-hT?L I OA<l*Jt!}i«<7)B# 

L I O + M I 0(D^«-^S 

L I O + M I O<0^W-SiS 

[0 0 4 4] CO^^^r©^^, iS^^SCL I O + CM 
I orMd:(3) A^St'h^t^o CttI*. P-:^i;uAai*l^ 
L I OfctoT I OX-r »v^(Dv-\'>-^va >^S(*M 
OS h^>vX^C0i @r'$)^a)f::54L, >'<>AtiJ:tl 
I O{CtoX(0 I OX-ft^^^lt^St (8®) <DMO' 
S h7>vX^A<JnJI$4l*A^br'^-5o ttoT. M I 

o(co^fd<^-:;A'>^?v3>^S^/h$<-r^^r'fc 
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10 0 4 5] lOX^r-y^l*, PMOSh7>v> 
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[0041] ^-f^ lRm^m\tu—ti)\.xm:hmi- I O 
urn 2 ^isseiigM 2 -e 4 oco-'' ^ y ^2;^T u-fefc y 

1.33mm-C0.25p F. >-r>Atti;bJ^M I Olima 
^Sffi^® M 3 X 1 6 C0> ^ y -t jUT U-^fc y 2. 5 9 
mmr'0.4 7pFX^&y, JilT(03 <r-XX^fe®i:%;^ 

10 'btt'Sa L I o^e^A-x/va^ssc j(*4oa»^ 
y-t?;u7u-X'tz>xT>::^(7)/^^->^;iZ)^bO. 1 4 
pFib. zti^]>J.T(03^—:x,xnmt%^P,ih^^ X 
-r-y^MOS h^>vX^(De^V>^'i>3 >^S(i3y 
— XfC^A^^^o PMOS F^>vX^i:NMOS 
> V X >Si (D la t ^ +3 ^ X T <t t* o 
[0 0 4 2] ntlSEEl tt^ti^^s ^m^^t^itfcmf&tz 
^tlit. CJ= (CJN + CJP) xe^iX&^o 

[0 0 4 3] o).m-mmf-h<o^ 

M I OfOC J= (4,9+19)x8 = 191fF 

♦ 20 

0.2 5+0.4 7+0. 1 4+0. 1 9 
1.0 5 p F 

-5$ -35 M I 0<DC J= (5. 1 +1 9.7) X 8 = 1 9 8 f F 
0.2 5+0.4 7+0. 1 4+0.20 
= 1.0 6 p F 

★ ★Ml 0(DCJ= (2.9 + 11.1) x8 = 1 1 2 f F 
0.2 5+0.4 7+0. 1 4+0. 1 1 

0.97 pF 

^mmti><DX. -tr>XT>>^Jif^(i2*t(7)P-;^;i.A 

30 ai:^JSL I OA<4 0«>^ y-bVUr U— <D:g:$^ral6^t^ 

5 33 cfc U^El 6 ^ ffl I NX lilT (ClftB^^ ^ „ 
[0 0 4 7] 05fCfctNXv 05(a) ttP-^JUASii* 
MIL I OtDlx-rrOFS. 05(b)(*-b>XT>::^O3@ 
?S0. 05(c) (i*:/YX h:^;4(Dltt^0Xfc'So 
[0 0 4 8] P— *;UAa3*^L I 0(D^>XT>:^± 
<D2^<0L\O^^. 4 0<D-><^ y-t!;t7U— rcSEoX 
40 L I OA<3i#-r^>S$(D. 1/4, 2/4. 3/4fCte 
^l-^^imi^l SiCfcUvX. ~:^(7)L I Ojf!il/4 

«t 3/4X-:/-Yx hL. ffe:^coL 1 o*t(±2/4X^y^ 
xht'S-^ir^i^miir^^o ^<o:^^om^wMmw 

it. ^^^^-252 4 9 A^^Jkmlzm7^>^i^Xl'^i>. 
'thiz1^LX:^^mo)1H\mt^tz^it. ^y-fxh^-^- 

[0 0 4 9] P-*;i.Aas:^t$L I 0<DLx 

50 1 8x->-rx h-r^><tc5x% m2^isffi^eM2i:^ 
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(09^>. -^a)P-*;i'AtH*l§>t*L I Ol T. L I O 

[0 0 5 0] ^fz. mi8E^-M--K^^:7'igiSi?>7,T 

MOSh^>S>X^ (VDDfc^^L^(4VDDCL P) i: 

NMosh7>vx^ (VDL) r-fro-c^fcA^ ias* 

^NMOS h^>vX^«»:^'S>C<?:/Z^y. MOSh^ 

fco cox^^fcoL^-c. El7^ffll^-cI^^T^c|^^^-r 

^^/N(7)U-f r^:? h0-C$»>&. 07(a) l±^At^i5ijT-3F> 

Ei7(b) i±*«^(cfcit<s-b>xr>:^K^>r/N'cD 

U-fTO h@-e&4„ EI 7(b) tt. K^-<7*ffl 
(DmE V D D C L P <!: ftl^^^mff V D L <t A^-^-^^'tl 

CSP<tf$i^Ls ^n^)(0rBl(D2-3(DV— ;J^<*^tL^*tt 

VDDCLP^f-ttvDL/clilf-r^o ::;tx«^J:U. 2 

OtDMOS h^>vX^(DL o c o s (O^i'fiillt^A^^^ 

[0 0 5 2] |g8t&fflL^T. 't?>;?^7>::^a)^ 

^MOS h7>i?X5ifrOl.>rift^-r^o 118(a) 1*^ 

[0 0 5 3] *lie9(D*^Jti:'J>^<r--hMOS hv> 

93,Pp44-45.H.Yamauchi et al./A 20ns Battery-Oper 
atedl 6Mb CMOS DRAM\ (::K«t$*i.TL%^„ t6^U. C 

^C^tLrl^^!St^« -jfefC. Lg^/h$<f^i:. MOS 

[0 0 5 4] l-^ft^*,. ^nmt. 0 8(a) (0<*:^fC. 
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2 6?/h$uc:<t|-j:^;gjm3i£. ;SJil^b^0^»o ^blc. 

=1 =E > V — X C S N <D V — 1$ ^ (i — 0) N M O S 
hv>v;^^<0'^7^*- h(04'*fcS<„ 1z>X7>3?' 
(Di5Jtl**i:trC(D«i55J'r'3a< t%^P,tt?)o 

>3^*a)^)t^^1b5^-a:-r»::. i^^ittumt-^o^s^t^^ 

10 [GO 5 5] iUJi, :^n^m\'^^Xts.'^Mzm^^^ 

[0 0 5 6] fzt^it. ml8H35fiS(Off^^fZ^DL>r(±. 6 

ih.(wIS$^;|x44i(D-ei*>:f <, 128Mb. 256Mb 
>tfi!:<D:^§S(DDRAM. $ t» t'>>^ D:^XD R AM 

20 (DffiRfe ^ -r ^ ci 1 1- cfc y ©samti ^-r ^-r ^ < 

[0057) 

% (Die o r ^i t> tt-ssas ^ fHi*fcstt^-rti(*. 
liiTOitJsy-cfe'So 

[0 0 5 8] {\).^mm\z,u^^tii>K^:^mo:^^ 

>^ V a >^S^/h^ < f >5 C ^ A< 

30 X^i>OX. x^tiWii^(j>^^n^n^^^m-^z.t 

[0 0 5 9] (2).-tr>X7>3^±(D2J*<0P— *;i.AtlS 

tinnot^^^mznn^ i^^croh ^ x^-r ^ - 1 

[0 0 6 0] (3).$IIIII^f::BBS^^^;t— /<-K^^ 
ffl > X 7 > K ^ / <(D U 7 O h ^ X^r ^> C <!: 

[0 06 1] (4).ir>x7>3^limfcffiS^;IX'5-b>x 

7>:7*cD^'y^Mos h^>vx^(;)UY7'!? hi^x^ 
-r^::<hr% L^LNmffco(#bO^^;jx^< L. t: ^y h 

50 -i±-rfc. SiS<btta«i1b-^(DjttiS:^i^S:$-a--5c<!:3b?pr 
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[03] (a).(b) tt*^^(D-36teOfKlEl(D¥3P#*:E1g 

[0 4] (a),(b).(c) it:^^m(D~mm(OBm(o^mw 

[0 5] (a),(b).(c) it:^M^(o-'mm(OBma>^Fmi!^ 
0. (s]%0^^i/i$2^0'efe'&. 

[06] :*:f£^(0-3^Stea)»$®©¥3Pi|:KI§^SI::j5t^ 

[07] (a),(b) it:^^^o-m^(DBm<o^mwfs.m 

0T?&So 
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[08] (a)»(b) it:^^m(o-mm(ommo^fimw^m 

10 

1 1 ;^ Y>P~T=]--ytll^ 
12 >9-KK^-</<l|l|K 

14 [i2!lsI»/7K>T^>'^:^/^> K^iic 

10 15 >^g-t?JUTU-f 

1 6 •t>XT>:/fSit 

17 Vyrf-h' 
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